short time scales should improve understanding of the longer-term dynamics of the gene.
This study focuses on the evolution of SRY in rock wallabies (Petrogale) (Marsupialia: Macropodidae), which recently diverged and hybridize readily in nature, producing sterile hybrid males, following Haldane's Rule (Eldridge and Close 1993) . The 15 species of rock wallaby are found in dispersed species clusters, often parapatrically and occasionally sympatrically, across the continent of Australia and on many offshore islands (Eldridge and Close 1993) . Petrogale mareeba, P. coenensis, P. godmani, P. inornata, P. herberti, P. sharmani, P. assimilis, and P. penicillata are distributed in a continuous parapatric chain down the mesic eastern coastal ranges of Australia, while the allopatric populations of P. lateralis purpureicollis, P. xanthopus xanthopus, and P. xanthopus celeris are dispersed across xeric eastern and inland Australia (Eldridge and Close 1993) . The only sympatric species cluster existing today occurs in tropical northern Australia, where P. brachyotis is sympatric with both P. burbudgei and P. concinna (Eldridge and Close 1993) .
The entire coding region of SRY was PCR amplified from genomic DNA using primers from the Macropus eugenii (tammar wallaby) sequence (5'-GCTATGT-ATGGCTTCTTGAATG, 5'-AACTGTCATTCGTTT-CAGGT) for 13 taxa of Petrogale. The -600 bp product was sequenced using direct cycle sequencing. Two individuals of each taxon were sequenced to account for any intrapopulation polymorphism. K,IK, values were calculated using Li's method (Li, Wu, and Luo 1985; Li 1993 ) with a program supplied by F? Pamilo (personal
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FIG. l.-Alignment of SRY amino acid sequences using Clustal V (GenBank accession numbers: U76510-U76522).
Only variable sites are shown (positions: 17, 50, 110, 112, 121, 127, 139, 145, 146, 148, 150, 152, 159, 162, 164-171, 182 These sequences do not follow any trend based on geography, nor do they form monophyletic groups with respect to chromosomal phylogenies (Eldridge and Close 1993) . There is also no relation of these variable sites within the amino acid sequence to population condition (i.e., parapatric), with the exception of Petrogale burbidgei and Petrogale brachyotis, two sympatric species which are closely related chromosomally (Eldridge and Close 1993) and share a conservative amino acid change.
If positive directional selection is acting on a gene within a closely related group of organisms, the distribution of pairwise comparisons between KA and KS would fall above the neutral line of evolution (KA= KS) (Lee, Ota, and Vacquier 1995) . KA and KS in pairwise comparisons were plotted against one another and compared to the neutral rate of evolution ( fig. 2) . The majority of the values fall below this line. To test for a trend away from neutral evolution, d = KA -KS was plotted against KS and the deviation of the regression line below zero (KA= KS) was shown to be significant, (F 1.77 = 1,696.885; P = 0.0001) (the intercept was not significantly different from zero). This indicates a lack of overall positive directional selection within the SRY sequence among closely related Petrogale taxa.
Previous studies show that if a gene undergoes positive directional selection (e.g., SRY through effects on reproductive isolation), recently diverged species, especially those residing parapatrically and/or sympatritally, have K,/K, values significantly above the neutral line of evolution (K,IK, = 1) (Lee, Ota, and Vacquier 1995) . K,/K, values were calculated (data not shown) for pairwise comparisons of Petrogale taxa and 75.9% are < 1.00, falling within a range similiar to that found by Tucker and Lundrigan (1993) . Values greater than 1.00 or undefined are most likely anomalies, for they do not constitute a trend based on geographic distribution or phylogeny.
These values may indicate episodic dias a whole further support a conclusion of no overall positive directional selection over short evolutionary time scales.
The above data suggest that Petrogale SRY sequences are not directly involved in reproductive isolation and that SRY sequences in this species complex are not subject to positive directional selection. The rapid sequence evolution of SRY found in previous studies may indicate a lack of functional constraint on regions surrounding the HMG box and/or may be a result of past episodic selection events or Y-specific events such as chromosomal sweeps (Birky and Walsh 1988) .
